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In 1998, Griffith and colleagues 1 proposed that myoendothelial gap junctions (MEGJs) play a central role in endothelium-dependent hyperpolarization (EDH), the key mechanism coupling the activation of the endothelium by shear stress and blood borne-stimuli to vasodilation in the resistance vasculature. They envisioned that MEGJs, which are found at the ends of endothelial cell (EC) projections that protrude through holes in the internal elastic lamina of arteries and arterioles and link the EC to adjacent vascular smooth muscle cells (VSMCs), enabled EDH by acting as low-resistance pathways allowing the flow of hyperpolarizing current from the endothelium to the adjacent smooth muscle. Subsequently, however, it has become apparent that far from merely providing a locus for MEGJ, myoendothelial projections (MEPs) are unique microdomains that are capable of generating localized Ca 2+ signals. 2 This may enable them to influence the flow of information between ECs and VSMCs and also probably allows them to play a pivotal active role in triggering EDH ( Figure 1 ). In the current issue of Cardiovascular Research, Senadheera et al. provide direct and novel evidence that MEP Ca 2+ signalling is crucially involved in EDH and also, at least potentially, in myoendothelial feedback, the process by which the stimulation of VSMCs leads to an EC activation that functions to limit constriction. 4 They demonstrate that the non-selective cation channel TRPC3 is present on the EC (but not the VSMC) plasmalemma, where it is mainly localized to the MEP. Remarkably, the blockade of TRPC3 with the drug Pyr3, the selectivity of which they meticulously validate, largely ablates EDH, and the associated vasodilation. 
Ca 21 signalling in myoendothelial projections
It now appears that at least two types of Ca 2+ 'events' may cause the opening of IK Ca channels in MEPs. Very recently, it was reported that the cooperative opening of several TRPV4 channels in ECs causes localized [Ca 2+ ] elevations, christened 'sparklets', which activate IK Ca and SK Ca channels and are responsible for much of the EDH response to acetylcholine, at least in mouse small mesenteric arteries. 13 Although sparklets are not exclusive to MEPs, another type of Ca 2+ signal, the 'pulsar', seems to be generated mainly within the MEP. Pulsars are transient elevations of [Ca 2+ ] caused by the opening of clusters of inositol trisphosphate (IP 3 ) receptors on elements of the endoplasmic reticulum (ER) present in the junctions. Their frequency is enhanced by EC activation, and they are probably involved in IK Ca activation during EDH. 2 Pulsars are particularly interesting because, theoretically at least, they might be triggered by IP 3 entering the MEP from either the EC or the VSMC. The former might contribute to EDH, whereas the latter could be important for what might be termed 'myo-MEP' feedback, by which smooth muscle excitation could limit itself by causing K + efflux from the MEP. 4 As one would expect, the study by Senadheera et al. shown to be important in myoendothelial feedback? 15 And, more generally, will it turn out that the MEP microdomain macrodominates blood flow to the microcirculation? Figure 1 Signalling components and pathways within myoendothelial projections which may contribute to endotheliumdependent hyperpolarization and myoendothelial feedback. The illustrated scheme is speculative, but is consistent with proposals and results described in a number of the references listed. See text for abbreviations and a more detailed explanation.
